WES-CSGROUP MEETING #3

Exercise 1: You're Driving me Crazy! (Smulating Java Code)

This eercise will help you to understand what happens when objects are declared and
created, and when methods are called.

It will also help you to understand thefdilence between copying from one variable to
another when theariable is an object, and when it is a priketitype ( nt, doubl e,
bool ean, etc), as well as the difference between changing #teeg of variables that
are objects vs primite types.

First, tale a bok at theCar class defined on the next page.

Now execute the code fragment belplet one person play the role of eacariable
(myCar, yourCar, anotherCar, ol dSpeed, andcurr Speed), and also hae
one person be thevlmemory managerWhen a wariable is assigned to, or one of its
methods is called, the person playing the role of thatkle should act out the effects of
the assignment or call. The memory manager should handle cakswtand should also
reclaim ary memory that gets freed.

Car nyCar, yourCar, anotherCar;
i nt ol dSpeed, curr Speed,;

myCar = new Car ("beep");
your Car = new Car (" honk");
anot her Car = nyCar;

currSpeed = nyCar. get Curr Speed();
your Car . changeSpeed(7);

anot her Car . changeSpeed( 20) ;
currSpeed = nyCar. get Curr Speed();

myCar . bl owHor n( 2) ;
your Car . bl owHor n( 3) ;
anot her Car . bl owHor n( 4) ;

ol dSpeed = curr Speed,;
nmyCar = your Car;
currSpeed = nyCar. get Curr Speed();

myCar . changeSound( " ooga") ;

myCar . bl owHor n( curr Speed/ 5) ;

your Car . bl owHor n( your Car. get Curr Speed()/2 );
anot her Car . bl owHor n( nmyCar . get Curr Speed()/10 );
anot her Car = nyCar;



public class Car {

/********************

* data nenbers
********************/
private int currSpeed;
private String hornSound;

/********************

* public nethods
********************/
/* constructor */
public Car(String sound) {
curr Speed = 0;
hor nSound = sound,

}

/* changeSound: change the horn sound */

public void changeSound(String newSound) {
hor nSound = newSound,;

}

/* Dbl owHor n: bl ow t he horn;
* paraneter nunines tells you how nmany tinmes
*/
public void bl owHorn(int nunTi mes) {
while (nunTinmes > 0) {
System out . printl n(hornSound) ;
nunrli mes- - ;

}
}

/ * changeSpeed: change speed */

public void changeSpeed(int m | esPerHour) {
curr Speed = curr Speed + m | esPer Hour;

}

/* get CurrSpeed: return the current speed */
public int getCurrSpeed() {

return curr Speed;
}



Exercise 2: Star Pictures (Tracing and Coding Nested L oops)

For this exercise we’ll drav pictures one character at a time using nested loops. Note that
the code we write is constrined byvh@ cursor mees in a ®nsole window: it mees

from left to right within a line, and lines are drawn from top to bottom of the console
window.

Part (a):

What is printed by the program shown below?

public class Loops {
public static void printDesign( int n) {
[l print n rows
for (int row=0; rown; row++) {
for (int col=0; col<rowtl; col ++) {
Systemout.print(’'*");

}
Systemout.println();
}
Systemout.println();
}
public static void main(String[] args) {
int n =7,
printDesign( n);
}

What if, in themai n method, we initializen to 3? To 8?
Part (b):

Using a laptop, write a program that wsaone (or more) of the following picturesyen
parameten, the number of rows to dna Be aure that your code works for ymon-neg-
ative value ofn. (If you choose one of the last three pictures, first decidetbdandle
even values ofn).

* *kkkk*k* * *kkkk*k* *
* % % *kkk k% * * *kk*x*%x * k% *
**kk k% *kk*x*%x * k% % * k% % *kk*x*%
*xkkkk k% * k%% * k%% * *kkkk*k*
*kkkkkk*k*x * k% % * k% % * k% * *k k%%
*kkkkkkhkkkk*k * * * * *k k%% * k% *
kkkkkkkikkhkkkk*k * * *kkkk*k* *



Part (c):

Now make a rew nmethod that is similar to the one you wrote fart, but draws aol-
low shape lile these:

* *kkkk*k* * *kkkk*k* *
* * * * * * * * * %
* * * * * % * % * *
* * * * * * * * *
* * * % * % * % * *
* * * * * * * * * %
kkkkhkkkkikkikkk*x * * *kkkk*k* *

Part (d):

Now design your own picture (some pattern of stars) and ask your neighbor to code it
using nested loops.

Part (e):

If you have ime, see if you can figure out\Wdo draw shapes lile this one:
*kkkkk*k
* % * %
* % % *
* * *
* % % %
* % * %

*kkk*k k%



Exercise 3: PigLatin

The rules for translating an English word to Pig-Latin are as follows:
» Ifthe word starts with aowel, it is unchanged.

*  Otherwise, all of the consonants at the beginning of the word (up to theofivsl) v
are mwed to the end of the wd, preceded by a dash (for readability), and vedd

by “ay”.
For example, the sentence “Iue Madison in the springtime” would be translated to “I
ovelay adison-May in e-thay ingtime-spray”.

For this exercise, you will complete th@igLatin class started on the xtepage, which
will allow users of the class to translate an English word to Pig-Latin.

First, male sure you understand the translation rules by translating the following phrases
into Pig-Latin:

Hello world

| love WESCS

the car says o@googa

Part (a): Take a bok at the incompletPigLatin class on the next pagélake aure you
understand what each method is supposed to do, and discuss the reasons for making some
of the methods prate and others public.



public class PigLatin {
private String englishWrd,

/'l constructor
public PigLatin( String s ) {

engl i shword = s.toLower Case();
}

/1l translate: translate the English word to Pig-Latin
public String translate( ) {
[* part (c) */

}

[l firstVowel Pos: return the position of the first vowel
/1 in the English word; return -1 if there
I is NO vowel in the word

I

private int firstVowel Pos( ) {
[* part (b) */
}

Part (b): Divide into groups, each working on one laptop. Write tingt\VowelPos
method, which returns the position of the firetvel in theenglishWordfield, or returns
-1 if there is no gwel in the vord. Hereare some examples:

englishWord  Result of calling firstVowdPos
hello 1
ice 0
spring 3
qyzzx -1

To test your code, write mainmethod for theigLatin class that creates\aeal PigLatin
objects, calls theifirstVowelPosnethods and prints the results.



Part (c): Now describe in English he the translatemethod of thePigLatin class should
work (using the rules for translating from English to Pig-Lativegiadbove, and making

use of thdirstVowelPoanethod). Themwrite the actual code. Also writeTestPigLatin

class with amain method that asks the user of the program to type iord,weads the
word, and prints the translation. Compile your code and run it!

Exercise4: Timeisof the Essence! (Logical Thinking)

1.

You've lbeen lost in the African sanna for days and yor€ starving. As luck
would have it, you stumble upon a shack containing a fresh ostrich egg aadna w
ing: Boil this egg for exactly 9 minutes!

Fortunately there is a pot,ater, salt, and a wood ste with supplies to start a fire,
but you dont havea timer, only two hourglasses. Oneneasures four minutes and
the other measuresv@a minutes.

Problem: How can you cook the egg forxactly 9 minutes using only thesedw
hourglasses?

You hare wo peces of rope.You know that each one tals exactly one hour to
burn. They are not necessarily of the same length or width as each ofthey aso
are not of uniform width (for example, thenay be wider in the middle than at the
ends). Thusburning half of the length of the rope does not necessariky hak an
hour.

Problem: By burning the ropes, o can you measure exactly 45 minutes worth of
time?



